Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; R factor = 0.041; wR factor = 0.102; data-to-parameter ratio = 17.0.
The asymmetric unit of the title compound, C 21 H 18 ClN 3 O 2 S, contains two molecules in which the bond lengths and angles are almost identical. Intramolecular N-HÁ Á ÁS hydrogen bonds result in the formation of two five-membered rings. In the crystal structure, intermolecular N-HÁ Á ÁO hydrogen bonds link the molecules into centrosymmetric dimers; these dimers are linked via intermolecular O-HÁ Á ÁS hydrogen bonds, leading to infinite corrugated layers parallel to the bc plane through R 2 2 (16) ring motifs.
Related literature
For a related structure, see: Ergenç et al. (1992) . For general background, see: Jalilian et al. (2000) ; John (1998); Kucukguzel et al. (2006) ; Shen et al. (1998); Singh et al. (2005) . For ring motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data 
Data collection
Bruker P4 diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2005) T min = 0.837, T max = 0.879 20863 measured reflections 9027 independent reflections 6867 reflections with I > 2(I) R int = 0.029 2 standard reflections every 98 reflections intensity decay: none Refinement R[F 2 > 2(F 2 )] = 0.041 wR(F 2 ) = 0.102 S = 1.02 9027 reflections 532 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.91 e Å À3 Á min = À0.82 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: XSCANS (Bruker, 1996); cell refinement: XSCANS; data reduction: SHELXTL (Sheldrick, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
The asymmetric unit of the title compound contains two independent thiosemicarbazide molecules (Fig 1) , where the bond lengths and angles are almost identical (Table 1) . In both molecules, the linking C-N-N-C-N units are delocalized and flattened. The C-S and C-O bonds both show the double bond character, while the C-N and N-N bonds in the linking units imply significant electron delocalization. As a result of conjugation, O2-C14 [1.241 (2) Å] and O5-C35 [1.242 (2) Å] bonds are longer than the normal value of 1.20 Å (John, 1998), while N1-C14 [1.323 (2) Å] and N4-C35 [1.327 (2) Å] bonds are in accordance with the C-N double bond length (1.32 A°; John, 1998) and shorter than the C-N single bond length (1.475 A°; John, 1998) . The sum of the bond angles around N1, N2, N3, C14, C15 and N4, N5, N6, C35, C36 atoms are about 360°, which implies sp 2 hybridization for these atoms. The thiourea group is approximately planar. The intramolecular N-H···S hydrogen bonds (Table 2 ) result in the formation of two five-membered rings (S1/N1/N2/C15/H1N) and (S2/N4/N5/C36/H4N).
In the crystal structure, intermolecular N-H···O hydrogen bonds (Table 2) link the molecules into centrosymmetric dimers ( Fig. 2) , in which they are also linked to the other dimers via intermolecular O-H···S hydrogen bonds (Table 2) leading to infinite corrugated layers parallel to the bc plane through R 2 2 (16) ring motifs (Bernstein et al., 1995) .
Experimental
The title compound was synthesized according to the literature method (Ergenç et al., 1992) by the reaction of equimolar amounts of 2-hydroxy-2,2-diphenyl-acetohydrazide, (1), and 1-chloro-4-isothiocyanatobenzene, (2), (Fig. 3) . Crystals suitable for X-ray analysis were obtained by recrystallization from a methanol solution at room temperature.
Refinement
H1N, H2N, H3N, H4N, H5N and H6N atoms (for NH) were located in difference syntheses and refined isotropically [N-H = 0.81 (2)-0.90 (2) Å and U iso (H) = 0.032 (5)-0.046 (7) Å 2 ]. The remaining H atoms were positioned geometrically, with O-H = 0.84 Å (for OH) and C-H = 0.95 Å for aromatic H, respectively, and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C,O). Fig. 1 . The molecular structure of the title molecule, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (14) 0.0365 (10) −0.0121 (10) 0.0197 (9) −0.0011 (10) C13 0.0334 (10) 0.0429 (11) 0.0352 (10) −0.0065 (9) 0.0193 (8) −0.0045 (8) C14 0.0246 (9) 0.0323 (9) 0.0285 (9) −0.0037 (7) 0.0133 (7) −0.0026 (7) C15 0.0245 (8) 0.0294 (9) 0.0245 (8) −0.0020 (7) 0.0098 (7) 0.0023 (7) C16 0.0234 (8) 0.0302 (9) 0.0257 (8) −0.0016 (7) 0.0107 (7) 0.0027 (7) C17 0.0249 (8) 0.0298 (9) 0.0310 (9) −0.0018 (7) 0.0121 (7) −0.0002 (7) C18 0.0281 (9) 0.0328 (9) 0.0297 (9) −0.0061 (7) 0.0110 (7) −0.0015 (7) C19 0.0235 (9) 0.0410 (10) 0.0316 (9) −0.0059 (8) 0.0124 (7) 0.0008 (8) C20 0.0324 (10) 0.0395 (11) 0.0607 (13) 0.0004 (9) 0.0279 (10) −0.0055 (10) C21 0.0349 (10) 0.0312 (10) (7) 0.0379 (7) −0.0097 (6) 0.0262 (6) −0.0099 (5) O5 0.0321 (7) 0.0342 (7) 0.0421 (7) −0.0038 (6) 0.0213 (6) −0.0107 (6) N4 0.0285 (8) 0.0358 (9) 0.0408 (9) −0.0061 (7) 0.0220 (7) −0.0108 (7) N5 0.0286 (8) 0.0410 (9) 0.0469 (10) −0.0097 (7) 0.0236 (8) −0.0147 (8) N6
0.0321 (8) 0.0409 (9) 0.0383 (9) −0.0131 (7) 0.0209 (7) −0.0153 (7) C22 0.0308 (9) 0.0255 (8) 0.0333 (9) 0.0023 (7) 0.0198 (8) −0.0028 (7) C23 0.0417 (11) 0.0321 (10) 0.0403 (10) −0.0023 (8) 0.0254 (9) −0.0006 (8) C24
0.0561 (13) 0.0348 (10) 0.0388 (11) 0.0084 (10) 0.0240 (10) 0.0056 (8) C25 0.0405 (11) 0.0437 (11) 0.0367 (10) 0.0119 (9) 0.0151 (9) 0.0004 (9) C26 0.0325 (10) 0.0427 (11) 0.0410 (11) 0.0001 (9) 0.0142 (9) −0.0042 (9) C27 0.0342 (10) 0.0309 (9) 0.0346 (9) −0.0002 (8) 0.0181 (8) −0.0008 (8) C28
0.0300 (9) 0.0256 (8) 0.0320 (9) −0.0041 (7) 0.0187 (8) −0.0048 (7) C29 0.0290 (9) 0.0344 (10) 0.0292 (9) −0.0082 (8) 0.0128 (8) −0.0026 (7) 0.0280 (9) 0.0307 (9) 0.0305 (9) −0.0016 (7) 0.0158 (8) 0.0004 (7) C36 0.0277 (9) 0.0332 (9) 0.0281 (9) −0.0036 (7) 0.0127 (7) 0.0005 (7) C37 0.0275 (9) 0.0297 (9) 0.0328 (9) −0.0052 (7) 0.0156 (7) −0.0037 (7) (17) C34-C29-C28 118.63 (17) C8-C9-C10 120.5 (2) C31-C30-C29 120.7 (2) C8-C9-H9 119.8 C31-C30-H30 119.6 C10-C9-H9 119.8 C29-C30-H30 119.6 C9-C10-C11 120.3 (2) C32-C31-C30 120.3 (2) C9-C10-H10 119.8 C32-C31-H31 119.9 C11-C10-H10 119.8 C30-C31-H31 119.9 C12-C11-C10 119.7 (2) C31-C32-C33 120.1 (2) C12-C11-H11 120.2 C31-C32-H32 119.9 C10-C11-H11 120.2 C33-C32-H32 119.9 C11-C12-C13 120.3 (2) C32-C33-C34 119.9 (2) C11-C12-H12 119.8 C32-C33-H33 120.1 C13-C12-H12 119.8 C34-C33-H33 120.1 C12-C13-C8 120.5 (2) C33-C34-C29 120.5 (2) C12-C13-H13 119.7 C33-C34-H34 119.8
Hydrogen-bond geometry (Å, °) 
